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SPECIFICATION 



APPLICATOR 



Technical Field 



[0001] 

The present invention relates to an applicator such as 
a marker etc., of which ink end can be easily detected. 
Background Art 
[0002] 
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There is a type of applicator called a marker, which 
is a writing instrument of a reservior-type in which ink, 
water-based ink, oil-based ink etc., is supplied from an ink 
occlusion element in the rear barrel to a pen core. 

Markers of the reservior type can be classified into 
various types : for example one type (refer to patent literature 
1) in which the content from the ink occlusion element to 



the pen core can be visually grasped by the user, and one 
type in which alcohol-based ink is used. 

Patent literature 1: Japanese Patent Application Laid-open 
No. Hei 6-270585. 
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Disclosure of Invention 



Problems to be Solved by the Invention 
[0003] 
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In some types of the conventional reservior type markers 
the part from the ink occlusion element to the pen core can 
be visually monitored by the user, it is however impossible 



for this type to exactly indicate the state of ink end (end 
sign) though it is possible to know the remaining amount of 
ink to some extent from the degree of the tone of ink occluded 
in the ink occlusion element . Accordingly, there is a problem 
that it is impossible to improve long-term use, convenience 
and the like. 
[0004] 

Further, markers using alcohol-based ink is prone to 
cause dew condensation, hence suffer the problem that dew 
condensation causes writing failures. In order to solve this 
problem, there is a possible method in that felt or sponge 
is built into the cap so as to let the felt or sponge suppress 
evaporation from the pen core. 
[0005] 

This case, however, will cause a new, serious problem 
in that dew condensation occurs inside the cap leading to 
faint drawn lines. To deal with this problem, there is a 
countermeasure that the resin is formed with a thick wall 
so as to reduce the variation in the temperature inside the 
cap. However, this cannot make any reduction in cost. 
[0006] 

The present invention has been devised in view of the 
above, it is therefore an object of the present invention 
to provide an applicator which enables essentially exact 
indication of the end state of the fluid to improve long-term 
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use, convenience and the like and which can suppress andprevent 
writing failures with a low cost, by preventing dew 
condensation . 

Means for Solving the Problems 
5 [0007] 

In order to solve the above problems, in the present 
invention an applicator for supplying a fluid from a fluid 
occlusion element to an applying part, includes: a hollow 
rear barrel accommodating the fluid occlusion element; a fluid 

10 occlusion element receiver at least opposing the end portion 

of the fluid occlusion element; a hollow-formed see-through 
front barrel to be attached to an opening of the rear barrel; 
an essentially transparent detection tube inserted in the 
front barrel; a joint core supported by the detection tube 

15 and put in contact with the fluid occlusion element; and a 

pen core, supported by the detection tube, spaced with a 
clearance from, and opposing, the joint core, and exposed 
from the front barrel. 
[0008] 

20 Here, the fluid may be an alcohol-based ink. 

Also, it is preferred that the rear barrel is formed 
as a close-bottomed cylinder having an open front end, and 
part of the inner peripheral surface of the rear barrel is 
formed with a large-diametric inner peripheral surface and 

25 the remaining part of the inner peripheral surface of the 
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rear barrel is formed with a small-diametric inner peripheral 
surface. 

Further, the fluid occlusion element receiver may be 
formed of a hollow stepped shape, and the fluid occlusion 
5 element receiver may be inserted into the opening of the rear 

barrel so as to fit with the front end part of fluid occlusion 
element . 

Among the front barrel, detection tube, joint core and 
pen core, at least the detection tube, joint core and pen 
10 core can be integrated. 

[0009] 

It is also preferred that the front barrel is given in 
a transparent stepped shape and fitted into the front end 
part of the fluid occlusion element receiver. 
15 It is also possible that the detection tube is formed 

in a cylindrical shape and supported by the fluid occlusion 
element receiver and the front barrel. 

It is also possible that a press-fitting portion is formed 
on one of the inner peripheral surface of the front barrel 
20 and the outer peripheral surface of the detection tube and 

a press-fitted portion is formed on the other, and these 
press-fitting portion and press-fitted portion are at least 
put in strong contact with each other. 

It is also preferred that the pen core is given in an 
25 essentially cylindrical form and the maximum width portion 
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thereof is fitted into the detection tube. 

It is also possible that the detection tube is formed 
with the fluid occlusion element receiver. 
[0010] 

5 It is also possible that a flange is projected radially 

outwards from the fluid occlusion element's side end of the 
detection tube, and the flange is adapted to constitute the 
fluid occlusion element receiver. 

It is further possible that the front end part of the 
10 front barrel is formed to be a small-diametric tapered portion 

that gradually becomes narrower, an attachment groove is 
formed on the exposed surface of the pen core that is exposed 
from the detection tube so that a fall stopper is provided 
in the attachment groove, and the pen core is projected from 
15 the small-diametric tapered portion of the front barrel while 

the fall stopper of the pen core is put in contact with inner 
surface of the small-diametric tapered portion. 
[0011] 

It is also possible that a flange is projected radially 
20 outwards from the fluid occlusion element's side end of the 

detection tube, and a cylindrical portion is extended towards 
the fluid occlusion element from the peripheral edge of the 
flange so that the flange and the cylindrical portion 
constitute the fluid occlusion element receiver. 
25 It is further possible that the fluid occlusion element 
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receiver is formed in an essentially cylindrical form, and 
the fluid occlusion element receiver is inserted into the 
rear barrel to fit the end of the fluid occlusion element 
while an anti-dew-condensation hole is formed in the 
5 peripheral wall of the fluid occlusion element receiver. 

[0012] 

It is also preferred that fine indentations and 
projections that produce capillary action is formed on the 
peripheral wall of the fluid occlusion element receiver, and 
10 the pattern is formed with indentations, projections and/or 

essentially V-shaped sections . 

It is also possible that an impact absorbing means that 
at least absorbs impacts acting on the detection tube is 
provided. 

15 It is also possible that the impact absorbing means is 

given as an inclined step face formed between the 
large-diametric inner peripheral surface, and the 
small-diametric inner surface, of the rear barrel so as to 
be in contact with the rim of the opening of the fluid occlusion 

20 element receiver. 

It is further possible that the impact absorbing means 
is comprised of a step face between the large-diametric inner 
peripheral surface, and the small-diametric inner surface, 
of the rear barrel, and a cushioning element disposed between 

25 the step face and the rim of the opening of the fluid occlusion 
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element receiver. 

It is still more possible that the impact absorbing means 
is given as the rear barrel having elasticity. 
[0013] 

5 Here, the fluid occlusion element in Claims preferably 

has such a capillary distribution that its capillary force 
becomes greater as it goes towards the pen core. The term 
"essentially transparent" implies both "transparent" and 
"translucent" . The detection tube may be given as a cylinder, 

10 oval cylinder, triangular cylinder, rectangular cylinder, 

polygonal cylinder, star-shaped cylinder, etc. The surface 
tension of this detection tube is preferably smaller than 
that of the fluid. The cross-section of the fluid path of 
the detection tube preferably ranges from 8x10"^ to 80 mm^. 

15 [0014] 

The joint core is preferably put in contact with the 
fluid occlusion element by the length equal to or greater 
than 5% of the full-length of the fluid occlusion element. 
The cross-section of this joint core is preferably 1 % to 

20 90 % of that of the fluid occlusion element. The capillary 

force of the joint core is preferably greater than that of 
the fluid occlusion element. The joint core is preferably 
formed of two, inner and outer layers with the outer layer 
portion having a greater capillarity than the inner layer 

25 portion. 
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[0015] 

The press-fitting portion and press-fitted portion may 
be a pair of a projection and recess, shapes creating friction 
therebetween by strong contact or shapes forming a mating 
relationship, etc. Examples of the fall-stopper may include 
endless 0-rings, molding parts, metal parts etc. As to the 
anti-dew-condensation hole, a single or plurality of holes 
may be formed . Essentially V-shaped sections may include both 
U-shaped sections and V-shaped sections . 
[0016] 

The impact absorbing means is not particularly limited, 
but may be provided as, for example a step face formed between 
the front barrel and the outer peripheral surface of the 
detection tube, a step face formed between the detection tube 
and the joint core, etc. The applicator can also be used for 
various writing instruments such as f elt-tippedpens, markers, 
correction pens, cosmetic applicators, etc. 
[0017] 

According to the present invention, the fluid in the 
rear barrel flows from the fluid occlusion element to the 
pen core by way of the joint core and detection tube, and 
application of the fluid can be performed by impregnation 
of the fluid into the pen core. Since no fluid is present 
in the essentially transparent detection tube when the 
application life is over as the fluid has been applied and 
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consumed, it is possible to visually detect the fluid end, 
etc. 
[0018] 

Further, since the anti-dew-condensation holes of the 
5 fluid occlusion element receiver lead condensation water from 

the exterior of the ink occlusion element receiver into the 
interior of the ink occlusion element receiver, it is possible 
to suppress the formation of dew condensation. Further, since 
the indentations and projections causes condensation water, 
10 by their capillary attraction, to seep from the exterior of 

the ink occlusion element receiver to the interior of the 
ink occlusion element receiver and return into the ink 
occlusion element or pen core, it is possible to suppress 
fainting of drawn lines due to dew condensation with minimal 
15 fear of the ventilation passage of air being blocked. 

Effect of the Invention 
[0019] 

The present invention is effective in enabling 
essentially exact indication of the end state of the fluid 
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and improving long-term use, convenience and the like. It 
is also possible to suppress or prevent writing failures with 
a low cost, by preventing dew condensation. 
Brief Description of the Drawings 
[0020] 

25 [FIG. 1] FIG. 1 is a partially sectional illustrative view 
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showing an embodiment of an applicator according to the present 
invention . 

[FIG. 2] FIG. 2 is a partially sectional illustrative view 
showing a state where an ink occlusion element receiver is 
put in contact with an inclined step face of a rear barrel, 
in an embodiment of an applicator according to the present 
invention. 

[FIG. 3] FIG. 3 is a partially sectional illustrative view 
showing an embodiment of an applicator according to the present 
invention . 

[FIG- 4] FIG. 4 is a partially sectional illustrative view 
showing the second embodiment of an applicator according to 
the present invention. 

[FIG. 5] FIG. 5 is a partially sectional illustrative view 
showing the third embodiment of an applicator according to 
the present invention. 

[FIG. 6] FIG. 6 is a partially sectional illustrative view 
showing the fourth embodiment of an applicator according to 
the present invention. 

[FIG. 7] FIG. 7 is a sectional illustrative view showing an 
ink occlusion element receiver in the fourth embodiment of 
an applicator according to the present invention. 
[FIG. 8] FIG- 8 is a rear side view of FIG. 7. 
[FIG. 9] FIG. 9 is a sectional illustrative view showing 
indentations and projections of an ink occlusion element 



11 



receiver having an indented section in the fourth embodiment 
of an applicator of the present invention. 

[FIG. 10] FIG. 10 is a sectional illustrative view showing 
indentations and projections of an ink occlusion element 
5 receiver having a projected section in the fourth embodiment 

of an applicator of the present invention. 

[FIG. 11] FIG. 11 is a sectional illustrative view showing 
indentations and projections of an ink occlusion element 
receiver having an essentially V-shaped section in the fourth 
10 embodiment of an applicator of the present invention. 

[FIG. 12] FIG. 12 is a partially sectional illustrative view 
showing the fifth embodiment of an applicator according to 
the present invention. 

[FIG- 13] FIG. 13 is a sectional illustrative view showing 
15 a state where an ink occlusion element receiver of the fifth 

embodiment of an applicator of the present invention comes 

into contact with an inclined step face of a rear barrel. 

[FIG. 14] FIG. 14 is a partially sectional illustrative view 

showing the sixth embodiment of an applicator according to 
20 the present invention . 

Description of Reference Numerals 

[0021] 

1 rear barrel 

2 large-diametric inner peripheral surface 
25 3 small-diametric inner peripheral surface 
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4 inclined step face 

10 ink occlusion element (fluid occlusion element) 

20 ink occlusion element receiver (fluid occlusion element 

receiver) 

5 21 anti-dew-condensation hole 

22 indentations and projections 

30 front barrel 

31 front-end portion 
33 positioning flange 

10 34 press-fitting portion 

35 small-diametric tapered portion 

4 0 detection tube 

41 press-fitted portion 

42 flange (fluid occlusion element receiver) 
15 50 joint core 

60 pen core 

62 maximum width portion 

63 detection space (clearance) 

64 fall stopper ring (fall stopper) 
20 7 0 impact absorbing means 

71 inclined step face 

72 step face 

73 cushioning element 

Best Mode for Carrying Out the Invention 
25 [0022] 
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Referring the drawings the preferred embodiment of the 
present invention will be described hereinbelow. An 
applicator in the present embodiment includes: as shown in 
FIGS. 1 to 3, a hollow rear barrel 1; an ink occlusion element 
5 10 replaceably accommodated in this rear barrel 1; an ink 

occlusion element receiver 20 opposing the front end part 
of this ink occlusion element 10; an essentially cylindrical^ 
see-through front barrel 30 fitted to the opening of rear 
barrel 1, a detection tube 4 0 inserted in this front barrel 

10 30 for flowing the fluid or ink from ink occlusion element 

10; a joint core 50 supported by this detection tube 40 and 
flowing out ink from ink occlusion element 10; and a pen core 
60 supported by detection tube 40 and disposed on the opposite 
side of joint core 50^ and is used as a writing instrument 

15 of a reservior type marker. 

[0023] 

As shown in FIG. 1 rear barrel 1 is given as a 
close-bottomed cylindrical molding made of a predetermined 
synthetic resin such as PP or the like^ with an open front 

20 end and functions as a main body of a writing instrument . 

This rear barrel 1 is constructed such that its part of the 
inner peripheral surface, i.e., the approximately front half, 
is formed with a large-diametric inner peripheral surface 
2 and the remaining part of the inner peripheral surface, 

25 i.e., the approximately rear half, is formed with a 
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small-diametric inner peripheral surface 3 . An inclined step 
face 4 is formed between these large-diametric inner 
peripheral surface 2 and small-diametric inner peripheral 
surface 3 (see FIG. 2) . Rear barrel 1 may be formed to be 
5 opaque or transparent in view of the appearance or practical 

use . 
[0024] 

Ink occlusion element 10 as a fluid occlusion element 
is formed in an elongate cylindrical shape using a 

10 predetermined material^ as shown in FIG. 1 and is impregnated 

with an ink for writing such as a water-based ink, oil-based 
ink etc., (see the arrow in FIG. 1) . Ink occlusion element 
10 as a reservior is formed of a bundle of natural fibers, 
animal hair fibers, fibers of polyacetal resins, acrylic 

15 resins, polyester resins, polyamide resins, polyurethane 

resins, polyolefin resins, polyvinyl resins, PP resins, 
polyether resins, polyphenylene resins, felt or etc. Other 
than these, sponges, resin particles, porous sintered compacts 
may be selectively used to form it. 

20 [0025] 

In order for the user to monitor the ink end condition 
correctly, the surface tension of ink is set at 18 mN/m or 
greater at 25 deg.C or lower, preferably 20 to 50 mN/m or 
greater at 25 deg.C or lower. The surface tension of ink is 

25 adjusted by blending a surfactant etc., as necessary to the 
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ink composition. 
[0026] 

In order to assure smooth supply of ink to pen core 60 
the viscosity coefficient of ink is set at 500 mPa* s or lower, 
5 preferably 200 mPa-s or lower, or more preferably 1 to 100 

mPa ' s or lower at 25 deg . C or lower . This is specified because 
if the viscosity coefficient of ink exceeds 500 mPa*s, it 
is impossible to secure a high enough amount of ink flow hence 
there is a fear of ink starvation and the like due to the 
10 insufficiency of flow amount. The viscosity coefficient of 

ink is adjusted by blending a thickener etc., as necessary 
to the ink composition. 
[0027] 

Ink occlusion element receiver 20 as a fluid occlusion 
15 element receiver is formed of a hollow stepped shape, as shown 

in the same drawing, using a predetermined synthetic resin 
such as PP or the like, for example. This ink occlusion element 
receiver 20 is inserted into the opening at the front end 
of barrel cylinder 1 with a clearance left therebetween so 
20 as to abut against inclined step face 4 and fit in contact 

with the front side end part of ink occlusion element 10. 
[0028] 

As shown in FIG. 1, front barrel 30 is given in a hollow 
transparent concave form of a synthetic resin consisting of 
25 PP or the like with its light transmittance set at 30% to 
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100 preferably 50% to 100%, more preferably 80% or greater, 
and is attached to the opening of rear barrel 1 and fitted 
into the front end part of the small-diametric portion of 
ink occlusion element receiver 20. 
5 [0029] 

Front barrel 30 is removably fitted with a cap 32 for 
protecting the pen core and has an annular positioning flange 
33 protruding radially outwards from the outer peripheral 
surface at approximately the center thereof. This 

10 positioning flange 33 comes into positioning contact with 

the end face of the opening of rear barrel 1. An essentially 
annular press-fitting portion 34 projected radially inwards 
is optionally formed in the circumferential direction of the 
inner peripheral surface of front end part 31. 

15 [0030] 

Detection tube 40 is formed in a see-through cylindrical 
shape using a predetermined material, as shown in the same 
drawing, and is supported penetrating through, and between, 
the front end part of ink occlusion element receiver 20 and 

20 front end part 31 of front barrel 30 . Examples of the material 

of this detection tube 4 0 include polypropylene, polyethylene, 
cyclo polyolefin, polyolefin resins such as 
poly (l-methyl-4-pentene) etc. , polystyrene, polyethylene 
terephthalate , polyethylene naphthalate , polybutylene 

25 terephthalate, fluororesin, silicone rubber and the like. 
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[0031] 

The inner peripheral surface of detection tube 4 0 is 
optionally subjected to a coating treatment of fluororesin, 
silicone or the like. This treatment reduces the surface 
5 tension of detection tube 40 to lower than the surface tension 

of ink. A groove-like press-f ittedportion 41 is cut out along 
the circumferential direction on the outer peripheral surface 
of detection tube 40, so that this press-fitted portion 41 
mutually mates with press-fitting portion 34 forming 
10 press-fitting engagement. 

[0032] 

Joint core 50 is formed in an essentially cylindrical 
shape using a predetermined material, as shown in the same 
drawing, and is inserted into, and supported by, detection 

15 tube 40 at its ink occlusion element side inside ink occlusion 

element receiver 20. This joint core 50 is projected from 
ink occlusion element receiver 20 and inserted into the front 
end part of ink occlusion element 10 so as to provide a function 
of supplying ink from ink occlusion element 10 to pen core 

20 60 via detection tube 40. 

[0033] 

Joint core 50 is given as bundle of, for example natural 
fibers, animal hair fibers, fibers of polyacetal resins, 
acrylic resins, polyester resins, polyamide resins, 
25 polyurethane resins, polyolefin resins, polyvinyl resins. 
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polyether resins, polyphenylene resins, felt or etc. Other 
than these, sponges, resin particles, porous sintered compacts 
may be used to form it. 
[0034] 

Pen core 60 is given in an essentially cylindrical form 
having a rounded tip as shown in FIG. 1, using a predetermined 
material, and is fitted into, and supported by detection tube 
40 at its end opposite to the ink occlusion element, via an 
0-ring 61, and is exposed from front end part 31 of front 
barrel 30. This pen core 60 is formed of a bundle of natural 
fibers, animal hair fibers, fibers of polyacetal resins, 
acrylic resins, polyester resins, polyamide resins, 
polyurethane resins, polyolefin resins, polyvinyl resins, 
polyether resins, polyphenylene resins, felt or etc. Other 
than these, sponges, resin particles and porous sintered 
compacts may be used as appropriate to form it- 
[0035] 

Pen core 60 has a hard peripheral surface formed as 
appropriate with a circumferential groove for an 0-ring and 
its maximum width portion 62 is fitted into detection tube 
40. This pen core 60 is arranged opposing the front end part 
of j oint core 50 with a detection space 63 created as a clearance 
for air replacement therebetween, and is aligned and 
integrated with detection tube 40 and joint core 50 to thereby 
supply ink in detection space 63 to the paper surface. 
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[0036] 

In the above configuration, ink passing from ink 
occlusion element 10 through joint core 50 and detection tube 
40, impregnates pen core 60. This impregnation of pen core 
5 60 with ink enables writing. When ink is reduced and used 

up by long-term writing, no ink will pass through detection 
space 63 of transparent detection tube 40 so that it is possible 
to visually detect the end of ink, simply and clearly. 
[0037] 

10 In the above configuration, it is possible to exactly 

grasp the end of ink in a visual manner, based on the 
presence/absence of ink in detection space 63 of detection 
tube 40, without depending on the degree of color. Accordingly, 
even if pen core 60 dried out causing ink starvation, no ink 

15 end will be detected by mistake, hence this configuration 

makes it possible to improve long-term use and convenience 
of the writing instrument . 
[0038] 

Further, since detection tube 40, joint core 50 and pen 
20 core 60, which are separate parts, are integrated by assembling 

them into a one-body structure, it is possible to implement 
assembly easily free from air bubbles entering detection tube 
40, hence markedly improve assembly performance and 
manufacturing performance, etc . Since press-fitting portion 
25 34 and press-fitted portion 41 create a strong engagement. 



20 



it is possible to efficiently prevent front barrel 30 and/or 
detection tube 40 from falling etc.^ by frictional force and 
fitting force. 
[0039] 

Moreover, it is possible to enhance the dimensional 
stability by fitting the maximum width portion 62 of pen core 
60 into detection tube 40 and improve the strength by sealing 
in the area where a high amount of resin component is contained 
hence the hardness is high. This configuration makes it 
possible to prevent pen core 60 from falling during drawing, 
secure stable scalability and expect the prevention against 
entrance of air bubbles . 
[0040] 

Next, FIG. 4 shows the second embodiment of the present 
invention. In this case, detection tube 40 is formed with 
a flange 42 which is projected radially outwards from the 
ink occlusion element side end of detection tube 4 0, so that 
this flange 42 constitutes ink occlusion element receiver 
20 that opposes the front end part of ink occlusion element 
10 . Other components are the same as in the above embodiment, 
so their description is omitted. 
[0041] 

Also in this embodiment, the same operation and effect 
as in the above embodiment can be expected. Besides, since 
flange 42 of detection tube 4 0 provides the function of ink 
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occlusion element receiver 20, it is possible to omit ink 
occlusion element receiver 20 as a separate part . Accordingly^ 
it is obvious that assembly performance and manufacturing 
performance can be markedly improved. Further, since flange 
5 42 of detection tube 40 is put in contact with the inner 

peripheral surface of front barrel 30 forming a partitioning 
wall for blocking ink, it is possible to efficiently prevent 
unnecessary flow of ink from ink occlusion element 10 into 
a space between front barrel 30 and detection tube 40, 

10 [0042] 

Next, FIG. 5 shows the third embodiment of the present 
invention. In this case, front end part 31 of front barrel 
30 is formed with a small-diametric tapered portion 35 that 
gradually becomes narrower. An annular attachment groove is 

15 cut out on the pen core 60 's exposed surface that is exposed 

from detection tube 40 . An endless fall stopper, namely, fall 
stopper ring 64 is fitted to this attachment groove so that 
pen core 60 is projected from small-diametric tapered portion 
35 of front barrel 30 while fall stopper ring 64 on pen core 

20 60 is put in abutment with the inner surface of small-diametric 

tapered portion of front barrel 30. 
[0043] 

Front barrel 30 is extended in the axial direction and 
formed with multiple steps of peripheral walls. Detection 
25 tube 40 is extended in the axial direction, and a cylindrical 
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part extending towards ink occlusion element is formed f rom^ 
and angled with respect to, the rim of flange 42. This 
cylindrical part including flange 42 constitutes ink occlusion 
element receiver 20. Other components are the same as in the 
above embodiment, so their description is omitted. 
[0044] 

Also in this embodiment, the same operation and effect 
as in the above embodiment can be expected. Besides, since 
fall stopper ring 64 is engaged with the inner surface of 
small-diametric tapered portion of front barrel 30, it is 
obviously possible with a simple structure to efficiently 
prevent pen core 60 from falling out from detection tube 40. 
Further, since the cylindrical part including flange 42 serves 
as a holder for the ink occlusion element, it is possible 
to replace the used ink occlusion element 10 without soiling 
hands . 
[0045] 

Next, FIGS. 6 to 11 show the fourth embodiment of the 
present invention. In this case, ink occlusion element 
receiver 20 is formed in an essentially cylindrical shape. 
This ink occlusion element receiver 20 is fitted into rear 
barrel 1 so as to receive the end portion of ink occlusion 
element 10. Anti-dew-condensation holes 21 are formed in the 
peripheral wall of ink occlusion element receiver 20 while 
fine indentations andprojections 22 which produce capillarity 
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are formed on the peripheral wall of ink occlusion element 

receiver 20. 

[0046] 

As shown in FIGS. 6 to 8^ ink occlusion element receiver 
20 is formed in a hollow stepped cylindrical shape using a 
predetermined synthetic resin such as, for example PP or the 
like and provides the function of suppressing ink scattering. 
Formed on the peripheral wall of this ink occlusion element 
receiver 20 are an arbitrary number of anti-dew-condensation 
holes 21 for reducing the rate of evaporation from pen core 
60 while fine indentations and projections 22 for producing 
capillary force are formed along the axial direction on the 
interior and exterior surfaces of the peripheral wall. 
[0047] 

Indentations and projections 22 may be formed as, for 
example a plurality of grooves having a square section (see 
FIG- 9), projections having a square section (see FIG. 10), 
or grooves having a V-shaped section (see FIG. 11) , arranged 
with a predetermined pitch in the circumferential direction 
of ink occlusion element receiver 20. The thus constructed 
ink occlusion element receiver 20 is inserted into rear barrel 
1 from the opening thereof so that the receiver opposes the 
inner peripheral surface 2 of the large-diametric part of 
rear barrel 1 and comes into contact with inclined step face 
4 and fits in contact with the front side end of ink occlusion 
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element 10. Other components are the same as in the above 

embodiment, so their description is omitted. 

[0048] 

Also in this embodiment, the same operation and effect 
5 as in the above embodiment can be expected. Besides, since 

anti-dew-condensation holes 21 lead condensation water from 
the external surface of ink occlusion element receiver 20 
into the interior of ink occlusion element receiver 20, to 
thereby suppress the formation of dew condensation. 
10 Accordingly, even if alcohol-based ink is used, the formation 

of dew hardly occurs, hence it is possible to efficiently 
prevent writing failures due to dew condensation. 
[0049] 

Further, since multiple indentations and projections 
15 22 cause condensation dew, by capillary attraction, to seep 

from the external surface of ink occlusion element receiver 
20 to the interior of ink occlusion element receiver 20 and 
return into ink occlusion element 10 or pen core 60, there 
is no fear of the ventilation passage of air during drawing 
20 being blocked and no thinning of drawn lines will occur due 

to dew condensation. With this effect it is no longer 
necessary to suppress the variation in the temperature inside 
cap 32 by making its resin wall thick, hence it is possible 
to cut down the cost. Further, since the external surface 
25 of ink occlusion element 10 will never become sticky, it is 
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possible to reduce uncomfortable sensation upon its 

replacement . 

[0050] 

Next, FIGS. 12 and 13 show the fifth embodiment of the 
5 present invention. This embodiment, in addition to rear 

barrel 1, ink occlusion element 10, ink occlusion element 
receiver 20, front barrel 30, detection tube 40 and joint 
core 50 and pen core 60, includes an impact absorbing means 
70 for absorbing impacts acting on detection tube 40. 

10 [0051] 

As shown in FIG. 13 impact absorbing means 70 is made 
up of a tapered inclined step face 71 that is formed as being 
inclined between large-diametric inner peripheral surface 
2 and small-diametric inner peripheral surface 3 of rear barrel 

15 1 and comes in slidable contact with the rim of the opening 

of ink occlusion element receiver 20. Other components are 
the same as in the above embodiment, so their description 
is omitted. 
[0052] 

20 Also in this embodiment, the same operation and effect 

as in the above embodiment can be expected. Besides, since 
the rim of the opening of ink occlusion element receiver 20 
is guided by the inclined step face 71 of impact absorbing 
means 70 and slid in the axial direction (see the arrows) 

25 when the writing instrument is dropped etc., it is possible 
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to alleviate impacts so as to suppress or prevent serious 

entrance of air bubbles into detection tube 40. 

[0053] 

Detailing this point, if an impact acted on detection 
5 tube 4 0 and air bubbles enter, air bubbles gradually grow 

up without regarding the remaining amount of ink and soon 
stop the passage of ink into detection space 63 of detection 
tube 40, thus falsely indicating an ink end state. 
Particularly, when the writing instrument is dropped with 
10 its pen core 60 up, ink in ink occlusion element 10 flows 

and the air pressure in detection tube 4 0 sharply decreases. 
Resultant ly, air bubbles are formed in detection tube 40 with 
a high possibility. 
[0054] 

15 Further, since inclined step face 71 does not just abut 

ink occlusion element receiver 20 to position and fix it but 
allows ink occlusion element receiver 20 to slide thereon 
with an action of an external force, it is possible to expect 
efficient damping effect on impacts. Accordingly, it is 

20 possible to suppress or prevent entrance of air bubbles and 

markedly efficiently avoid false indication of an ink end 
state . 
[0055] 

Next, FIG. 14 shows the sixth embodiment of the present 
25 invention. In this case, impact absorbing means 70 is 
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comprised of a flat step face 72 formed as a section between 
large-diametric inner peripheral surface 2 and 
small-diametric inner peripheral surface 3 of rear barrel 
1 and an elastic cushioning element 73 disposed between this 
5 step face 72 and the rim of the opening of ink occlusion element 

receiver 20. 
[0056] 

As cushioning element 73, a single or multiple number 
of O-rings, endless rubber, elastomer, sponge, etc., can be 
10 considered. Other components are the same as in the above 

embodiment, so their description is omitted. 

Also in this embodiment, the same operation and effect 
as in the above embodiment can be expected, and it is 
particularly useful if the above fifth embodiment cannot be 
15 adopted. 

[0057] 

Next, the seventh embodiment of the present invention 
will be described without reference to drawings . In this case, 
rear barrel 1 is partially formed of elastomeric material 
20 providing flexibility and elasticity, so as to let the rear 

barrel 1 itself function as impact absorbing means 70. 
[0058] 

The elastomeric material is not particularly limited 
but when rear barrel 1 is made of polypropylene, butyl rubber 
25 elastomers, which present excellent weather resistance and 
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water resistance, are most preferable. Other components are 
the same as in the above embodiment , so their description 
is omitted. 

Also in this embodiment, the same operation and effect 
as in the above embodiment can be expected, and since the 
rear barrel itself has the impact cushioning function of impact 
absorbing means 7 0, it is obvious that the number of parts 
can be reduced and the complexity of processing can be 
nullified. 
[0059] 

In the above embodiment, rear barrel 1 is simply shown, 
but part of rear barrel 1 may be formed to be transparent 
if there is not any particular problem with that. It is also 
possible to form an integrated structure of front barrel 30, 
detection tube 40, joint core 50 and pen core 60. It is well 
enough that joint core 50 and pen core 60 are press fitted 
into detection tube 40, but, for example a three- jaw chuck 
structure, etc., may be used. Further, instead of cutting 
out press-fitted portion 41 as a groove extending in the 
circumferential direction on the outer peripheral surface 
of detection tube 40, the flat outer peripheral surface of 
detection tube 40 may be used as it as press-fitted portion 
41. 

[0060] 

Further, a cushioning element 73 such as rubber etc.. 
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may be disposed between rear barrel 1 and the end of ink 
occlusion element 10 so that this elastic cushioning element 
73 will function as impact absorbing means 70. Moreover^ 
impact absorbing means 70 may be provided as an elastic 
5 cushioning element 7 3 interposed between front barrel 30 and 

detection tube 40 or may be provided as an elastic cushioning 
element 7 3 interposed between detection tube 40 and joint 
core 50. 



